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THE suibject of this address is suifficielntly comprellenisive to
fill a large voluniye, and I can olnly touch, and that very
lightly, upon certain problems of initerest. I slhall, liow-
ever, try to explain the ortlhopaelic mindl in its dealings
with surgical problenms, and refrain from any discussion of
the more abstruse principles.
A knowledge of tlle best way to correct dleformities an1d

restore function should involve a knwoledge of preventive
muetlhods. Tlle patlhetic side of an orblhopaedic centre is
the collection of pllysical disabilitie"s lwlicih slhoulcl never
have been. The illspiring fact is that in ouir experience
hardly a case is found to wh6omi we cannot offer help. In
the earlv stages of the war w'& dlealt exclusively witlh cor-

rective ortlhopaedics. Now that we lhave convoys sent
directly over to us we are becoming luore anld mlre
profitablvyenaaged_on tlhe preventive side.
One pOiint wllicih has imupressed tall who are seeina endl

results is the necessity tlhat we slhouldc work in miuchl
closer association with1 suraeons abroad thlan we d(o at
presenat. In this way wve couldi approaclh problems from-i
their point of view, and tlley would learnl also of tlhe later
phases of their cases. It would strengthen judcgement on

both sides, and clarify and standlardize treatment. Con-
sultants on bioth"s-ides of ibtWo Clhannel wouild find it a
welcome relief to slhare each otlhers' burdens. Sucl
important questions as tlle primar4' excision of joints and
fractures of the femur, and m3any otlhers, reqtlire the
closest consideratioi whllicll can best be mnade productive
by suclh co-operationi.
From its original micaning the term " ortlhopaedic " would

seem to lhave little application to mailitary suLrgery. WVe
Iknow, lhowever, that ortliopae(lic surrgery in civil practice
lias ongtago. burst the-bonds of its etymology. It has
enlarged its borders chiefly-in t1vodirections-the oper-a-
tive andt-he educatiouiall-Th6e aim of the ortllopaedic
surgeon is to re.st& fuinctional uise to disabled liibs. He
hias 'no$t 'merely to correct a distorted liniib, but to lhelp it to
perform .its function. A straight limb muay be ineffective
functionally, while a crooked oue, uinder appropriate after-
care, miay be made extrenmely useftul.

Ortliopaedic surgery hlas enlargred its borders on tlle
operative' side by reason of tlhe advances muade in patlho-
loaical, alnatomiical, anid physiological klnowledg,e, wlhiclh
hlave rendered it possible to perfort-m operations leading
to the restoration of plhysical futinction wbhicl, years ago,
could not be considered. It lhas enlarged its borders in
tlle edc1Ztional direction by takilng advantage of mnodern
methods of restorinig the function of the locom11otor systemn
by clectrothertapy, niassage, and w-isely directed voluntary
exercise. There is nio definite operation wlichl is essenitially

thop1aedlc}; thiero is no special appliance or apparatts
which i.s9e peculliar mark of the ortliopaedic surgeoni. A
surgcon is juldged good or bad from tllc orlthopaedic staid.
point-by the resuilts of hiis efforts to correct pllysical dis-
ability.. .Ortllopaedic surgery is based on, anti consists of,
the recognition and practice of definite principles of treat-
mient-whietlher operative, manipulative, or edtucational-
whIiichl lead to the restoration of fuLinction in deformedl or
disabled -limbs or muscles.
The ortliopaedic mind tlhinks in terms of fuLnction. It

lhas to deal witlh a pro-operative and a post-operative
stage. The operative stage, altlhoualg it may be essential,
has only its proportionate valtue. For this reason, ortlho-
paedic aperations wlicih are necessary preliminaaries to
re-education of function incltude tlle correction of gross
dleformities, the reconstruction of joints, grafting opera-
tions on bones, mluscles, and tendons, and thll repair of
injuLred nerves. -They include thie maintenance of joints
and limbs in proper positioni.iiU order that injulred tissues
may recover fiunctipn;! efficiency-. This- is preventive.
Tliey involve also th1c correction of faulty positions of
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joints by manipulations most carefully conducted by sp'Unt
or by graduated stipport. They slhould also inclded thle
prevention of those pathological (lisplaceencts of joints;
whliichi are fouind too often in our wards.

It belloves surgeons genierally to expanid tlcir loilledgled,(
of the principles which guide uis in orthopaedics, in Old(ler
to lesseni thle necessity, or shlorten- thic period of disability.
The early wound treatmiienit would inicluLde certain eicthod,s:
wlicil inivolve an effieicit fixationl of thlc limb in thle
position best suited foi- U-Sefulness. .

In tllese days-of operative exploits it is 110t easy to findA
the miiind wlicil will be sufficiently patie'nt to undergo u
traininlg in- the slow methods inivolved -in Uthis special Ikindl
of work. I cleplore thle loss of a iiumbe- of yun lmlel
who lhave failed to resist tli lure of the a`Gdolilell, anidt- Nvlico
are now hopeksslyl6st in that productive" cavit. Tlicy
are badly wanted.&l.t very difficult to (deliv-.-

Tlhe orthopaedic suirgeon must be tenacious, hopeful,
entlinsias.tic, anld.very, very patient; oi hie fails- to suppiV
thlat pschlological elemuenit whiiell inspires hb"is -patient
tlhroughC tilhe mouitlhs of weary waiting so often' needed
before any results of treatmenit are apparenit.
The cond(itions whlicl, taken togethier, create, an orthio-

paedic ease may be classed rotually uinder th6 following,
hiea(d . -;

1. The mechanical injurv to bone, joint miusele, or nerve.
2. The atropliy ani( disease of these structnres"pri'marilv 1110

to thie injur -. - - - --
3. Inco-ordination of novenilelit due to (lisease of the braii -

a result of atrophy-a-id- disease-of peiiiherhl -strctur'es.
4. Psvchological condlitions wlliclh cani be overcome bv re-

educational processes.
Tihe fact that about 50 per.cent. of tl.e wotuildedl of this

war hiave received injuries resulting in iiipairmenit of
1Qeomotor function anti Lseftilness of limlbs lhas brotulit
lhe ililportance of ortlhopaelic priniciples and metlhods of
reatment into a prominelice whlichi nio one lhad foreseen.
Thle niiniber of wotiuided men is so great thlat they formii

ain economic problemn, not only for the ,present but for tlhe
fuituLre. Tlie problemi for the present is 1IoYwmiiost rapidly
to make the wouinided mBan fit for muilitary service; or,
failinig fitness forimilitary service, hlow aro we to make
himn becomie an independent self-stupportingr citizeni and
not a crippled dependant ? The problem of tle future is-
how tlle partially disabled muan is to be kept as fit as possible
iafter hle lias left the army. Trlis rast problem is for thoe
Ministry of Penlsions to solve, antd a m1l0ore momentous
problemii, frauighit with so may possibilities of succes's 01
failure, lhas rarely existed. Th'ere shiotild be no gap -in
continiuity of treatment wlhen thle soldier leaves thle army
and becomues thle care of thle Pensions Ministry.

HOSPITALS AND ACCOMMODATION.
In the early stages of the war the suidden influx of large

ni umbers of wouinded mlen deiiianded a su(dden expansion
of hospital accomimnodation. At this timiie also thle terrible
sepsis of woulids from the battlefields of IFrance presentecl
a difficulty for wllichi surgeons lhad not becin prepared-by
previouIs expericilee. T'lie severe septic injtur'ies front
wlichl the men were suffering toolk a long time to'lheal,
and the wouinled fromi otierlbli battles began to croxv(-d
into this coun-try faster than the hos-pitals could be clear-ed
by thie nornmal disclarge of patients fully cured of 'tleir
disabilities-.

Tlhe presstre onaccommodation was suchl that frollm timlie
to timcevarious orders were issuledfor the discharec front
the army of men wh-o would not be tit for active servico
withlin a specifiec iiumber of montlhs. The result of thlis
was that mein were dischlargecd from thie armny anid fror-i
lhospital as soon as their wotiu(ns were hiealed and their
general condition allowved tlhem]to leave, but they were nlott
cured of tlieir phlysical disbilities. CoDsequeintly, thie
civilian population was steadily beconmin moore and mi0ore
burdened witlh wounded men niot fit to earn thicir livilg,
and not lilely to becomie fit until thley lhad some furthjer
surgical treatment.
Thlis was a stato of affair s whlich presented grave

dangers fromnthieeconomic standpoint. As the end of tlhe
war began to seem muore remiiote tlhani at first thought

probable. it became clear -that tlhis lhasty disclar' of
Wvoutnded -ien must cease-not bly forlltile point of vie%V
of-naional conoUmy, but alsQ from ttle point of -viewvlf
military conservation of mnan power. There was no
Pensions Mtinistry at this timeic to supplement treatment,
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nultt die Statutory Ctounittee nleverfounu d its legs, so the

1.41,iS sibility againi fell upon the shioulders of thedWar
(' ,c-ancl rooml had to be found for the readmission

of tuese dischargedmiien. Theyinilulueclcases of mal-

uniited fractures, wlhicl requirdopedeative treatmet;
uniiitedI fractures, many of whichli required bone grafting;
old case s of nerveini Lries requiring suture, anid innumer-

able eases of stiff fingers, ankyosed' joints, and con-
tractures due to scars following septic woun'ds.

It was at this stage that Sir Alfred Keoghi insotructed me
to startth e first orthiopaedic centre in Liverpool, with a
view of conicenitrating under onie roof a staff trained in

orttlopaedic principles and an equipment whichll couild

provide for all the stages oftreatmtent necessary for theo

restoration of fuinction. This enabled other hospitals to

evacuate somen of thleir worst anid more tedious cases, and
make room for,more recent ones. We started -in Liver-

p iool with 250 beds, and we have now sixteencenttres in

theB British Isles containing close upon 15,000 of ouir
-wounded.OfO the meni treated in tllese centres 75 per

cent. havebeenc returned to the armny.

WIHIAT IS ANT OLITHOPAEDIC CENTRE?

An orthodlioaelc cenitre consists of:

1. A staff of surgeons who lav had previous exper'ience
oE tWi detail of orthiopaedic work, both operative, manipu
latixo-an'dedu-ccatioiial'.-lTeyplan tlate comeplette coursefof

treatmenit.
2.\Men withi experience in operativesugrgery who10, though

r ot specializing-in tlhe work, are Interested in it, and only
nieed experiencec to fit them to talke cbage of. wardsinnew
cintrcs as thec formefo 'ed. We are alwaysglad to har 'of

3. Still youngler men whio will ultimuately go abroado
I cannot too stronigly state the advantages whiich ortho-
paeic centre's offer for the training of youngg men about to
leave our shores.T These centres mighit beniadem uch,

mooreeducational thanl at present withi the greatest benefit
tt all concerned.

4. Tlih hospital further'consists of a series of auxilia'ry
departments, eaclh under a medical mianwhlo' has expe-

riicnce of the particuLlar methods of the treatmlet he

dlirects. These departments, are the electric,thls e massagre,

thle hydrologgical, the gymnastic, and the curative work-

sbops.
The successfulloworkilgof an ollortliopaedic dcetre do.

pends uponi the cohlerent association of all departmients in
carriying out thie plan of canlpaignimiappedout by the
urgeon hienhlesces the ase.

liVoik4sz7 ops.
W'orkslhopslhave proved of considerablevallue in orthlo.

paedic centres. They act directly and indirectly on the
wvelfare and recovery of thepiatienit. They act directly
tsa curative agent when tle worl donegives exercise

to tle injtred limb, and can therefore e mployed as

aenlts in restoring co-ordinate miiovements. EqE ually
valulable is the imiiriect effect of b6ing put to usefuil
'work.

D)isciplinc, however, was for long a difficulty. In orthlo-
pacdic hospitals a very large number ofmuen caniget abouit,
;lnd concCrts, card-playing, and smoking soon cease to
be inmteresting occupations for a miani who is well inlhealth
except for a twisted hand, a disabled shouilder, or otlher
disability. Somiie oectpationi w-as necessary, anid the onily
onewhlvichl presented itself was breaking rules and tllh
muild excitemuent of couming before the commiuanidinig officer
.a1d the joy of having a grievance to grunmble about. It
is ini this connexion that tlle curative workshop comies
mosit actively inito play.

NVorkshops- are beinig insltituteCl in every centre as part
of the psyclo-thlerapeoutic treatmiient as well as for the

pin-pose of re-edtucatilng inijured limlbs. Splilnt slhops exist
for mllaking all the splints requir-ed by thc lhospital, car-

per.ters' slhops for making things nieCdCed in the hospitals,
such as gymn-nastic plalnt, racks for x-ray negatives, and all
tlhe enldCess repairs alnd alterations required in a big and

growving inistiCtution. Bloot shops are r-equiired for miaking
m-.pcial boots and repairing those that are worn ouLt, and
electrical fitting shopRs for makiimg and repairing apparatus
required ili tllc electrical department as well as lieepin
tlhe orldimary lighlt installation in order. To tlese niaiiual
occumations are adde'd otthers, stueli as elerk order'lies

to the iipedical officers to hlelp in keepin records of case.,
the proper filingy of x-ray photographs, anid so forth).
In all thiis a poinit of great. psychiologyical value is that

tll-e worl is -productive and useful, it is workthtatha1s'
to be done by soimiebody, and the woundedm anfee ls that

ifhle dloes it at all it is orthl loing vell.

In prescribing cuirative workc in theworklshiops thiat is,
workdlirectly exercising thie.disabled limb-care hias to he,

taken niot to fatigue it and so impede recovery. At first
ev&ry mrani was told to use hils injured limb, buit oncettio
fact was recognized that over-fatiue migult result and

that the indirect use of the limb was giving better results,
the workshiop becamemi)ore curative. In suchli cases theo
necessary amouint of exercise of the disabled limb is carriedl
out daily in one of the special departments, and later intheo
gyminasium.
I In all these arrangrements for employing a patient thec

value of hlis work as aprodudcer is secondary. T-he
importanit point is that the work shlall be curative of hiofsll
phiysicaldlisability,andcl especially keep hiim from becoming
ani incurable idler.

For the initiation and equipmient of all these shops and(I
dlepartmiients wve are(leeply inidebtedd to King Maniuel,
w hlie tlle enerousl elp of the BritishRoed Cross Society
hias been of inestimiiable valuie. Means ofgetitinig toworkr
quickly were promiptly forthicomning, and the success of theo
first schemnes at once 'edi tothec supply ofmaeans for
expanision anddeevelopmient.,

THE SURGICAL SIDE OF THE WORK.

ln the earlier stages the work of our orthopaedic staff
n inluded the rectifying ofa any deformities whichlliliigat
have been avoidled; to-day these are becoming fewor as

theo fundamiental principles of treatment of deformiiity are

being earlier appliede. The successful anticipation and pre-
vention of pestilences is the most conspicuously successful
feature of our mnedical services. A similar anticipationaia
preveiition ofdleformity and disability as the resulto:
wounds has not yetb beencachiieved, and only when,ii
has will the number of cases we now call orthlopacdic
be lessened.

TIIE CAUSES OF DEFORMITY.

If thle niumlber of cripples and ofcases of deforiiity
is to be reduced we muist examine into thle causes of

deformity and the difficulties which the surgeons in the
fieldlhave t overcomiee. Thlanlks to tlhe nited efforts
of patlhologists, bacteriologists, and other workers, a partial
victory has been woii over sepsis, and now that the fear
of deatlh from sepsis is lessened, we must turn witl
greater assiduity to-the problem of saving limlibs and

preventinig deformnity.
The ortliopaedic problemii can be divided, therefore,

into two distinct p)arts-preventive ortlhopaedics and(i
corrective orthopaedics. Thlo latter is more especially
the departiment of the trained otithopaedic surgeon, andl
I shall retuirn to it briefly later. The preventive requires
the help of every surgeon whlo has to treat wounded ien
at anystage,especially tlle early sta.ge.

GUNSHOT INJURIES OF THE FEMUR.
Gunshot injuries of the femur constitute, in miy opinion,

the tragedy of tlle war, not only by reason of the fatality
by which they are attended, but also because of the
deformity and slhortceing so often associated with tlhemli.
Recent convoys slhow a miiarked improvemenit Uppon earlier
ones, but muchieli more renains to be done, and the quiestion
is very urgent. From abroad Ilhave received bitter com-

plaints of the wanit of continuity of treatment in tlhis
counLtry; and, fromii ouir experience lhere, we are forced
to the conielusioln that wliila cases arrive from certaiinl
hospitals abroad most admirably fixed, they arrive from

otlher places leaving, mnuichl to be desired.

Tlle question of fractures of the femiiur is essentially oco
of ottic oorthopaedics. OUr centres are constantly
clealing witlh (leformuities following tllis injutry. Many

cases come witlh fotur or five inlclles of shiortening and witlh
every var icty of deflectioni. Is tlhere no way in whlicll the
better eresults could be multiplied, and thje bad results
avoided'? I veniture very respectfuLlly to suggest tha%t

themre is. It m-iay involve difficulties in admninistrationi, but

they should easily be overcome. From all one lhcars, tlhc
presciet mortality is far tolo high, and every effort should
be mnade to standardize hlie ireatment of fractures of thie
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femuir -on the muost efficienit plani. T1'he r-emedy consi,sts of. has set in. Cases do besst at tIl
leaving these fracttures in, thle hands of -specially trainced are received there during, the0 fil
mnen, whio shionld be retainied for thlis workc onily. Tlhliy This secures for uis thle se(
should procecd in association ein a comimon plan. Thjis is conitinutity of treatment. Tfitc
miore tItan ever necessary inow thjat it has becn dcecidedi to aidi posts, thec ca-sualty clear
retain these fractures in F'ranice. lhosp)itals will hiave a commll
Now what i's the plani? First and( foremlost, th ceoni- ujnllccessary chlange of niletliodq

cenitration of all fractuired femiurs in special fracturve hios,.- Ilowv are we at home(-1 to con
pitals at theo base. I wouild suiggest that a large hiospital stage ! An Armly Council in,
should be reserved for thlese cases- at eachi base. Eachi directinig that all fractures of
hospital shiould be staffed by well-trained surgaeonis witlh thiis country shiall be senxt to
mbechanical aptitude, desirouis of dlevotingo themnselves to ease thjese cenitres are fuill, to
this special wvork for tlhQ termi of thieir- service. Tfhey If this inistructioni is faithifully
sliould hiave secuirity of tenure for- two reasonis. In thec eniormiiously himproved. Certait
first place, muore resionisible or urigent worki could inot be to grlavitate els-ewhiere. Whien
founid for anyv surgeon, and, in the second place, experienice surgeons to remember thjat, aft(
ini theo fracture service, would constantly increase the femiur, the bones remlain soft fc
rapidity and efficiencey of their wiorkc. They shiould hiave called uinioni has taken place,
selected nurses and orderlies to help thiemi in ftcant. work., we.ighit on the unsuipported f
anud thley also shiould be protected from the dlanger of Cae aenw oig fomF
fr-equent chianges. These fracture hiospillals shiould be cal'iper- splinits whlichi shiould
visitedi by an inspector of fractures acting in conijuncitionl Solnm cf these hiave been preimnawithi thec cousultinig surgeons of theo vat-ions districts. No, of the femiur has resulted. G
case shiould be evacuated in opposition to hiis instruction)s, take a considerably longaer timl]
antid hie should hiave a decidinig voice in the selection or beeni aceu-stonted to in civilianiremioval of any memliber of the suirgical staff. IJotli at hiome anld abroad t.
One or miore of thlese hiospitals shiould be chlosen as an 'io simiiiar linies-namnely, ineffi

eduLcational centre, and all younjg surgeons whio cani be extension. Thiese defects wil
-spared from- timie to timne shouild under-go training)( thecre, segregation anid a carefully
Certain nurses anid orderlies shiould also be tr-ainied, anid in or-thopaedlic cenitres with Itii
thjis way teamis pr-epared to do rapid and efficienit worki at sulitable facilities, but as the
the casualty clear-ing stations. crease othier genieral hlospital~
At presenit, fracturves of the femnur.are foundl distributed suppliedI with whiatever eqjuip]

in v'arious hiospitals-many in tenits. Under these conl- fractures areo being retained al
ditions conitinuity of treatmlent' is impossible. Like an tr-avel, the imail way journey on
ovthopaedic centre, a fractur-e hiospital nieeds a thiorloughl side'reci. WeN' mlustnever forget,
pquiipineit. Suirgeonis, hiowever able, and conscientious, abrvoad hiave to contend withi,.
cannot do juistice to a fracture. of thec femur when,, shiort of greater' iniitiative and( progresi
equipment anid located in a tenlt. Even surgeons of ver1y If opp)ortunlities, couldi be exte
special experience, anid they ar-c few, are rendered coin- geous tn:gdin this worki
paratively imipotent ini these conditionjs. If these suges.I xchjange iit,it wvould prove
tions are followed. thec saving in personniel would be Otvery
appreciable, for tile work would be org-anized. A trainietl (ILt-;'-loT FRACTUIRES
surgeon, an orderly, anid a sis'ter would dio miore ra'pid anid Whtlshenaiabufr
efficient wvorlk as a team tItan hialf a dozen uto-s't excellenit oflfacturs ofotersiabones ofr
s5urgeons whio do not possess thjis special experience. Tle life is less, buit the frequencyvtraining schlool couldi in an inceredlibly shiorttiespl Thraeonortoyeso
regimental aid posits anid casualty clearing stationis witht
team osugosadodristuhtofxteefates constanitly that sonice miention si

efficienl andwugeithast(lonishing tatrapiity. i te,frcue
In tilie lowver liamb, fracturesefficentl and itliastonsbin-rapdity--:-too ofteni associated w ithi a badlTwvo fundamiental principles m1USt be sacredly adhiered frcuedetoiolcktspp

to: ~~~~~~~~~~~~~~~~deformiitva-t thec scatt of fracftiI. E'fficient fixationi inl coirrect alignmenlelt at thec earliest fault, for the0 bodv weiht is dlet
2. possible moment. ~~~~~~~~~~~Ofthe foot. them-; produ1cingi" thl(Jontmnmntyoftreatment. ~~associa-ted with aggyrav mted flat-

Deathi, whelin it occurs early, is uisually dlue. to shiock, the leg even if it is ugly, \N hiho a v.
iresult of direct injury , the shiocki beinlg ofteni increased by ugtly.
exposure ~nd the mnovemenit of injured. tissues, duiring Non-union, or delayed Iuni'on
transport. Fixation, the'refore, shiould -not be delayed a withl in fractures of the humllerl
mnoment. For thle put-rpose of rapid, simple, anid efficienit whien thie fracture -is thiroughi tlit
fixation there is no splint to contipare with a Thomas. 'are mainly, responsible for ftl
I earn that in many divisions thiese'splints hiav'e nowv been efficient fixation. If, for purpos,supplied to the 'regimuental aid. posts. Tltey slhould. be extesoisud,tshldnvkipplied to "all. Thtese splinits'ca'n be rapidly applied over it iis an easy mlatter to 'separate'tite trousers and exesolaeb tpl n h ot umeruis by an' inch or' imre
Twenty or thiirty cases can be dealt withi in an hiour,by a othier factor is in'efficienit fix-a
trained team of'o'rderlies; I'a'll'ude, of cou,rse, mierely to used, it shiould eniabl'e thle dre
thle mechianical fixation of thle fracture. disturbance of thief'ragmienits,-Thib -womnid i's next thoroughlly overhiauled in thle of thec elbow to .co'nsiderably a
casuLalty clearing station. Whien this can be done withi prevailingi deform-ity in fractur
the limb well extended in the splint it is. ati advantage, hlumieruis is a backward thirust
This extension of thle limib undoes all kinks and folds go-vernied by flexing the elbol
wherein discharges mnay' collect. Whien thle w'ound is thlrouglt thle elbo-w-joint, in vi(,thoriou'ghly'dealt withi, and the limb fixed for pemi-lanent treated- at rgt angles.Iti" i
trea'tnmen't, thie case is sent down the line whe'never it is 1care shiould be takeon to kiee
safe. Experienc'e hias proved thlat, sinc'e suchl cases canniot fourtlhs supinated, for a pronbe kiept indefinitely at theO casaly clearing- stations,eloista.
they shiould be sent down at the earliest pos'sible miomeont in thins connexion I miay draI
after thle recovery froni shock, before sepsis hias hiad time dangers in comnpound fracture
to spre'ad'and beforec thle danger of secondar-y haemorrhiage vicious union betweeni the tuv

I have -~~~~~~~ - ~~sagging or convexity to theo ullIthe v been informied since delivering this address thiat miany of pairtnenttof pronatioii and suptesuiggestions I bave cittlined have already been adlouted at the deomte esol is atront.deomte-Yesolfis a
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line, and tllen secure supinatioin. Aniy illeories -we may
liold in regard to the action of the proniator radii teres may
be discarded, for pronation of the forearm is a direct
iiivitation to cross uinlion. It is a souLLnd ruile in all fractures
of the upper linmb to see tllat t1/c -7al is tuwtazrd s the face
when the elbowv is flexcd.

GUNSHOT INJURIES OF JOINTS.
The rcstults of primary excision of joints arc filitering

into the ortlhopae(lic centres. I aimi niot in the position to
criticize tllc value of this procedLure, but sur,geons abroad
should kniow that tlle fulnctional results aue very bad.
Flail knees, flail elbows, flail shoulders-m-iany of tlhemu
suppurating-are constan;tly in evidence. They preselnt a
serious pr-oblemii to the surgleOn. W1e1have been able to
ankylose miiany of the elbows witlh good fuinction1al restilt.
Trhiis is truie to a lesser extent in the case of linees and
slhoulders. Solme of tlle excisions of tlle knees well above
the condyles and below tlle tuberosities leave very little
in the way of beariing surface to wor-k upon. Indeedl, in
those cases amLputation is often justified. AWre muust
att once adimiit that any surgical procedure is wvelcomied
wxhich will save an amputation, anld this is especially
true of tlle arm. Tllhe artificial armn is a muiserable
s-ubstitute for a livinig one, lhowever maimed, alnd to
ami:putate an arm should be almost the heaviest responsi-
bility a surgeon c-in assume. Primarv exsections of joints
Or miiuscles are infinitely to be preferred to a loss of lin)b;
but is amputation always, or ofteni, the alternative?' On
that point we would like an authoritative pronouncement
by tlle consultanits abroad. If tile conditions admit, it is
obvious tllat tlle greatest conservatism in tile treatmient
of joinits slhould be practisecl, anld, with tile gaowing
ascenldancy which our surgeons abroad are gaining over
sepsis, I cannot but think tllat routiie excisions shlould be,
anid doubtless are, discouraged. A procedure which mlay
lhave an exceptional value should be hedged by clearly
defined instructions and limuitations. Perhaps stuch in-
structions already exist. Do these excisions save life
and limllb ? Is thiere not some way of so improving the
fixation and drainage of these injUrieS tllat less drastic
mieasures will suffice?
Wo constantly receive fromii certain sectors gulnslhot

inijuries to joints-especially knoes and shoulders-wlhere
immediate excision of the wound (not the joint) has been
practised. Tlle results are often surprisingly good. At
one hospital we liad at one time five such cases of gunsshot
inijuries tlhrouglh tlhe knee, anid in tllree of thlemii a perfectly
functionin1g joint resuLlted, wlhile in botlh tlle others tile
wounds lhad healed without incident. If such joints had
been subjected to primnary excision, what a tragedy it
would have been! Should tilese excisions be called for,
an autihoritative ruling on the matter is needed, clearly
specifying the types tllat can be sparecl andl tllose tllat
IltUst be sacrificed.

Fromii tile orthopaedic standploint, I may offer a few
suggestions as to the after-treatment of these excisions in
order that we may secure a fair functional result. If tile
shloulder is excised, the armn should be placed in an
abducted position at an angle of about 50 degrees. The
elbow slholuld be sliglltly in front of the coronal plane of
the body, so that when it is at right angles and the fore-
ar1mll supinated, the palm of tile liand is towards the face.
The bones slhould be approxinated by postuLire at an early
'late. If anliylosis occurs in this position, tllh arm can be
lifted to a considlerable hleight by scaptular action. The arm
sliould lnot be left lhanging, as there is on tile one side a
dlanger of a useless flail shoulder, wllile on tlle other,
should it becolmie ankylosed, the mnovemiienit will be very
lili]ited. If tlhe excision slhould result in a flail slotilder,
it should be anklylosed in the position I lhavo just
described.
The same principles govern otur post-operative treatment

of tlhe elbow. Excision of t1ie elbow-joint with complete
remuoval of thle condyles and of the olecranon generally
leads to flail elbow-a m1iost useless elbow to a workling
m11an. On1 til-e oth4e1 hland, an- elbolw ankylosed firmly at
iearly a righlt angle is very serviceable.
In treating suchl excisions of the elbow, I sliould( advise

tilat tiley should be kept extended and supinated during
tlhe early stages oft drainage, tlleun gradually flexed to a
riglht angle, even if sinuses discharge. If tile elbow i"S
kept straiglht while a suppurating wounld lheals, tllere
is a danger of ankylosis in extension. If ther-e be no
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suppuration tile elbow can be flexed from the first. TlhG
worst cases, for reasons wlichl are obvious slhould anky-
losis result, are those wllicll have been kept straight witl
tile forearm pronated.

In all gunsilot injuries about joints, wlhere ankylosis is
feared, tlle armn sliould be placed in a position rnost useful
for tlle patient in after-life: tlle slioulder abducted, as
I llave already described; the elbow at an angle of about
70 degrees flexion from full extension; tlle forearm nearly
two-tllilds supinated ; tlle wrist in dorsiflexion, and the
hip in slighlt abductioln and external rotation witlh full
extension; the knee in full extension; the ankle at right
angles, aud very sliglltly varoid.

INJURIES OF MIUSCLE AND NERVE.
Tile importance of position becomiies evident again in

injuries of mutiscles ancd nerves. Torn muscles must not bo
allowed to become puckered by delnse scars; tile limub i1must
be puit in positions whl-ichlwill prevent the formation of
undlue contractures. Thiis miatter is one whlichl calls for great
jtuldgemllent, and tlle surgeon slhould at tlle earliest stage
encourage voluntary action of the mlusele-not necessarily
movemeilt of the limb. No muscle wvill move voluntarily
wliile tlle seat of an acute injury; so soon, lhowever, as the
injury is Ilealed, the muscle can miialie movements, pro-
vided it is not hleavily loaded. Tilis is one of tlle important
factors in re-education miiethods.

Tlle surgeon las, tlherefore, to watch wliether in the
injured muscle contracture or overstretcliing is taking
place, and act accordingly. Generally speaking, con-
traetures occur in flexors and overstretclhing in extensors;
but a hard and fast rule cannot be laid down, especially
in positions in whicli gravity plays an important part.

In recovering nerve injuries, wlhetlher after bruising
of the nerve followed by spontaneous recovery, or after
suture for a divided nerve, the muscles supplied by
the nerve must be kept continuously relaxed by splint-
ing the linmb: first, because paralvsed muscles are easily
overstretchled, andl overstretclhed muscles cannot contract;
secondly, because relaxed nmuscles are more susceptible
to returning trophic influences and are in a state to respond
to the first feeble motor imnpulses that come to them
tlhrough tile recovering nerve. It is then tilat voluntarv
re-education can be begun. For tile same reason all
deformities wllicl would impede the action of the muscle
slhould be corrected as a preliminary to nerve suture unless
this subsequent correction can be easily secured without
straining tile fresl union in tile nerve.

CORRECTI'VE ORTHOPAEDIC SURGERY.
If I have shown that the most important side of crtlho-

paedic surgery in relation to military surgery is preventive
ortlhopaedics, anid that preventive ortlhopaedic treatment
should be consciously and definitely recognized and prac-
tised fromn the momiient tlle wounded mnan is first attended
to, and then continuously tllereafter, according to definite
recognized principles, I have not entirely failed.
The question is, How are we to establish recognised

methods?
One means alreadv in existence is within our ortlio.

paedic centres by en'couraging tile staffs of the variouis
hospitals to mieet and discuss their difficulties, their
methods and tlleir restults, and by lholding conferences at
the various centres.
The next is, tilat eaclh centre slould be used as an

educational cenitre, open to all who wish to see the methods
practised there.

Surgeons lhome from tille front silould not merely spendl
one day out of their precious leave in going to look at the
work because they lhave heard it spoken of, but some
system slhould be organized by wllich all tlle younger
surgeons slhould be sent for a few weeks to work in theso
lospitals; first, that they may compare the results with
tieir expectations when they treated similar cases in the
first instance on the field; second, that by observing and
assisting in tile workl of corrective orthopaedics they nmay
learn hiow to practise preventive orth'opaedics. It mtust be
remembered that a part of corrective orthopaedics consists
in deliberately inflicting time original injury by operation,and then treating tile case over -again.

Tilis is especially the case in the treatmuent of malunitecl
fractures, wlhere tile operative treatmilent consists in re*
mnakiingthe original fracture and thlen setting it in bettet
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position. The orthopaedic suLrgeon lhas the advantage that
he waits until the risk of recturring sepsis is practically
absent, but lhe labours under the disadvantage that scars
and contractures lhave occurred as the result of the original
)epsis, which m-iake it difficult to get the bones into correct
position.

Tlle treatment of stiff joints, again, presents a whole
series of problems. In civil practice after a sprain or
injury of a joint a few adhesions often occur which inter-
fere witlh its free action, and, moreover, any movement
which stretcles tllese adlhesions causes pain. Tlle treat-
Lment as a rule is simple-forced manipulation to brealk
'down the little fibrous bands of adhesions. This class of
case very rarely occurs in military suLrgery-so rarely that
-I would almost say a surgeon witlhout considerable ex-
perience of manipulative metlhods, wlhen lhe is tempted to
move a stiff joint after gunslhot injuries, lhad better pause,
reflect, and refrain. I emphasize this because I lhave seen
so many cases in wllich joints lhave been forcibly moved
witil disastrous results. As an illustration, let us very
briefly consider a series of lhypothetical cases, types of
which occur over and over again as varieties of stiff knee.

1. First assume that a small fragnment of metal has penetrated
the front of the knlee-joint, tearinig the capssule anid aponenrosis,
but has been removed and the wound has healed without sup-
puration. The movement of the joint later is limited by pain,
localized to near the wound and a definite stop to moovement.
The knee is flexed under an alnaesthletic and one or two
(efinite snaps are felt and all is well. This is a simple case
of a few fibrous bands about the capsule wlhich were stopping
movements.

2. Next we will take a simiiilar injury followed by effusion
and a brief mlild suppuration in the jonlt, relieved by cleanising
and very temporary drainage. The movemenit of the kinee is
limiiited on attemptinig movement under anaesthesia; no great
resistance is felt, but there is a soft tearing sensation. The
experienced surgeoni stops at onice. He is not breaking one or
two bands but is tearing a diffuse soft fibrosis extending all
through the joinit, anid thje result of his assault will be the
formation of a more dense fibrosis. By waiting uintil the patho-
logical changes are ended, movement may be restored in
gentle stages of persuasively conducted alternate attaclk and
rest.

3. In another case a piece of shell has torn the quadriceps
above the patella and the muscle is firmnly fixed dowvn to the
bone. If thie suLrgeon attempts to flex the knee forcibly, he
runs a big risk of fracturing the patella; but if he puts the
limb on a back splint, so as to relax the quadriceps com-
pletely so that there is no strain on the scar, and massages the
sear, it may loosen in a few weeks- and become merely a
fibrous intersection in the muscle, and then movement of the
knee may be commenced.

.4. There has been a septic fracture of the femutr, an(d the
qu11adriceps, especially the vasti, have become infiltrated first
with toxic fluids and later by a matted fibrous tissue. Any
attempt to stretch that by force is doomed to failture anid will
probably lead to a fracture of the patella. The best way of
attacking such a case is to apply a splin-t which will allowv of
gradual flexion in stages. It may take two or three months to
restore a ranige of movemenit of 45 degrees. With that range of
m-ovement the patient cani wallk with a little kniee action and
not mnerely with a stiff leg. After that, by use and help, he will
gradually get more and more movement in the knee as the
flbrous tissue in the mtuscle becomes absorbed.
There are otlher types of extra-articular obstruction

whicll require operative attaclk. Tllis is especially tlle
case in the elbow and linee. Tlle obstruction is usually
found in a tlhiclienied capsule very muclh shortened, or in
nuscular adhesions. Tlle e-xtended elbow may require tlle
free exposure of tlle capsule and its division, with perlaps
a plastic elongation of thle triceps. By similar methods
the knee may be approaclhed. Thle elbow or knee is then
kept for a fortnight flexed. One rule must be strictly
adlhered to: If a stiff joint lhas to be moved under an
anaesthetic, the bones above and below the joint muIst be
protected. This is especially called for w7ecre a fracture
has existed.

I have spoken of tlle reconstructive function of an ortlho-
paedic suraeoni, and to make this attitude clear we will
take a lhypothetical case.
A case is presented withi an ankylosed slhoulder, elbow, and

wrist, witlh the potenitialities of movemelnt contfinied to the
thulmb and two adjoinling fingers. The shoulder is adducted,
the elbow extended, the wrist palmar-flexed, the muscles
ischaemic. The question arises, Cani any use be madle of this
alpparently useless limb, or should it be amnputated? On
iiiquliry, the surgteon findls that the patient can shrulg hlis
shoullder-the scapullar mulscles are actinlg,. The first proceduelt
i.s to develop power inl the thulmb and twso fingers, then to
aukylose thle wrist in dlorsiflexionl, anld the elbouv at the angle
b3est sulite(1 to thle l)atieilt. An o.steotomy> is nlext plannIed, in
ord(er' t'! ¢t thle ar*m abduclted. In a few weeks the scapulla
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carries the hIui-merus thlrough a loig, ralnge(iof mnovemient, az.l
the patienit has secured a limb muchli more 'usefuLl thlan the hbes,
of artificial arms.
Time will not allow lne to touchl uipon tlle intcr-stiiig

problems of scars, transplantation of bones and teiidlolus
psetudartlhroses, and miiany otlher allied tlhemiies. EnouIgchllhas been said, however, to lay bare the ortliopaedic miind.
It strives for fuLnction ratlher than for form, but is milore coIn-
tent if it can secure excellence in botlh; it is conservative
and constructive, but it desires to take tlle miost direct r3ad
to fuLnction-be it by knife, by lhand, or suasion.

I caunot cotnclude witlhouLt pa.ying the hiiglhest tribute to
tlle loyalty and entlhusiasmn of my American anid Britisl
staffs all over tho country. If I solmietimes try to direct
their tllouglhts, I hope I shall never lhamuper tlhemn in tlhcir
endeavour to solve the fascinating problems that surround
tlhem. Finally, I wislh to express nly deep gratitucde to
my professional brethren everywhere, wlho lave neitlher by
word noir deed donie aughlt but encourage miie in my work
and lessen my labours. Witlhout their help and confidence
and kindness I should, indoecl, be powerless.

O:N- TIIE SEPARATE SUTURE OF NERVES [N
NERVE TRUNKS.

BY J. N. LANGLEY, Sc.D., F.R.S.,
PIiOFESSOR OF PHYSIOLOGY, CA3IBRIDGEU.

THIERE. are a considerable number of factors wlicl detcr-
mine the degree of recovery fLom the effects of nerve sever-
ance. One of these factors is the accuracy of apposition of
the central and peripheral ends of tlle severed nerve fibres.
In man, all the nerve trunks consist of bundles of nierve
fibres; each bundle has its own perineurial sheatlh, anid is
surrounded by epineurial connective tissue. The relative
position of the nerve bundles alters gradlually in their
course in tlle nerve trunk. It is in the hiighiest dearee
improbable that an exact apposition of corresponding
bundles can be made even in a freshily cut nerve, and if a
piece lias been excised it is certain that exact apposition
never occurs. Furthier, microscopic examination shiows thab
after suture the nerve fibres growing out from the central
end of any one bundle usually take a devious course, an(d
run to several peripheral bundles.
In all cases, thlen, in regeneration after nerve suture, thie

connexion of the central nervous system with the peripheral
tissues will differ to a greater or less extent fromn the
normal connexion. The new arrangement caused by nerve
fibres growing out of thleir course is spoken of as the dis-
tortion of the nerve pattern. The nerve pattern is dis-
torted both on its efferent and on its afferent side. On the
efferent sidle the central nerve cells wlicil forimerly in a
limb controlled solely, say, a flexor miuiiscle, mlay after re-
generation control flexor, extensor, addLictor, abductor oL
rotator muscles in varyinig proportion. On thie afferent
side cutaneous fibres normally giving rise to the different
sensations of cold, hjeat, touchi, etc., will run to muscle and
tendon, and muscle and tendon afferent fibres will run to
the skin. Tlle straying of nerve fibres into others having
a differenit function may possibly to soIIme extent be
lessened by tlle central fibres growing more readily into
fibres of thleir own class than into fibres of a different class,
but experiment shows thlat suichl selective direction of
growthi, if it occurs, is not sufficient to prevent nerve fibre
of any one function growing into thle periplieral end of
a nerve fibre of any other function. Some readjustment
of the processes in the central nervouLs svstem must, then,
take place in order thlat reflex and volnutary movements
m-ay occur in a properly co-ordlinated manner. The
readjustment takes place fairly rapidly in the case of
simpler movements, such as flexion and extension of
thle limb,' but finer movements are only gradually
recovered and the sensory adjustment appears to take
a still longer tinie.
In regeneration after nerve suture there is not only

distortion of thle nerve pattern, but a varying degree of
loss of innervation. Besides thle nerve fibres wlhichl grow
into the connective tissue surrounding the nerve bundles
of the trunk and surrounding the trunk itself, a more or
less considerable number grow from efferent fibres into
afferent fibres, and from afferent fibres into efferent.
Tlhese cant make no functional connexion with thc nerve


